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INVESTIGATION NO. 2839
I3 THE LATTER OF LIARTNG ACCIDENT INVESTIGATION REPORTS :
UNDE> THR® ACCIDENT REPORTS ACT OF MAY 6, 1910 :
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% Accident near Council Bluffs, Iowa, on Octover 23, 194%,
L found to be caused by failure of tne autoriatic

T .o train-control system to function as i1ntended; oper-
. ating rules not being enforced and obeyed. . ’
DL{‘J '
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b REPOST OF THE COMiTSSION
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by

PATTERSON, Commigsioner:*
Ay
- On October 23, 1942, tnere was a rear-end colllsion
- .bhetween a freignt train and an express-mail train on tne
' Cnicogo & Nortn Western Rallway nesr Council Bluffs, Towa,
wnlca resulted in tne injury of 6 rallway-mail clerks, 2 ’
express messengens and 3 traln-service employees. Tnis _
accident was lnvestipgeted in conjunction witn a reoresent- -
ative of tne Iowa State Commerce Commission.
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lUnder autnoricy of section 17 (2) of tne Interstate Com-
merce Act tne above-entitled nroceeding wes referred by tne e
Commission to Commissioner Patterson for consideration and
disposition. !
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Location OF Aseident god Mothod of Guysiabion

This accident gccur.~al ou thav pavlh of the Tova Division
cesi aated 8 Jubdivisyon B and oxteadrn: Leti een Joone aad’
Couacil Dluffs, fowa, 145.1 milen. Tu uvhe viecipity of the voint
or accideut Lnis 13 & double-track line ove. whieh Lraing are
operate. by tirelable, train orderg and an auvlomatbic train-
control gsystem. The aceident occourred on bhe Jsestuard malw
track st a point 2.8 miles east of lhe station av Gouncil Blulfs,
Approacning froo the east ihere arc, in success.on, a tange.t
1,821 feet 1n lengtn, a 0°a0' cuxve to the lelt 728.5 fect, a
tangeat 764.7 feeb 2an & 2° curve Lo the ragnt 440 feeb to the
soint 01 aceident ane 1,445 Teeb heyoad. At the poiut of accir-
dent tpnc grade i& level,

Tpe avtomatic train-concool system in of toe continuous -
iaductive type, and each engline s cgujnned witn an arranpgement
of audible and visuat indicatorz. There are no vay«aide signals
encept ab initerlocgin,s. The track 18 divide?d anto blocks, in
Gbhe sone manner as wiere warsld. automotic sienils arce used.

The systern a8 8o grreansged bthat vhen < Llock is occusried thcoie 'as
a restricted zone exiending fTrom a pount at lcast stopping Jd.s-
taace 1a anproach ol the eylrance Lo bhe orcudied block co the
poine of obotruction. Yhen ouw engin~ enters this iestiicted

zene the visual .ncicater chan es £ror grecn to red-over-yellow,
tle speed-contiol moelanisn staxts Lo function, then an audiole’
gpeed -1adieator and an audille acknovledgin,, 1unaicator sound,
and, regardlc.s of ¢ epead et Lich bhe wviain ie odnerating, an
automatic brage apolicabion will oceur ualess trhe cuginder op-
eratcs an acknowlocogany, lever. I0 oic goced 18 sbove the raxi-
mum iov-spead Limid o Z5 1rales ser oour, Lhe 2ngincer, 1n ad-
dition bo acknowledalrny wioserly, muist 1educe the socod to the
low-spead Timal rtu.n & pHredetlesrined (astance. The speed-
control mechasisr, 1unntlons 1a such manne™ yoat 14 tng speed 18
‘not yzducad by Lre susincer 1o accorwancoe 1ty o gradually re-
ducaiag or Lapered spced-control lirmit, the hrakes bHoeome apolacd
autoneticully and caanobl be rel:ascid vnbtil tne speéed at vhat par-
ticalar »olnb nag besn rooucew below bhe Limit Foxsd by bBhc mech-
anrsm, s allure to acknce,ledce regulis 1n Aan gutorntic hiaws ap-
plication, wraich canuct be voleased until toe speed of the train
bas been reducce to ar srogimatoly 7 rules ser hour. Vhoen the
Traln 13 woing operaved under the low-gpe d rostricoion of &3
miles per pour, The acknowledgius 1nwlcator socunas ana recurvent
acknoviledgrent. 18 scquired at iptoervals of ajproxamately 4,200‘
foet to nreveat an auwbomalic«biske apolication. TC the lov-speed

c1lnit 1o excecdeo an o restric.ed zouwo, an autoratic-bHrake appli-

cation 13 i1nitiated wad Lbhe brak.s caniot oe roteosed until toe
Speed hes been reduced bto £3 miles oy nolr. en the reostric-
Tioa is romoved the visua! indicuioc ch.nces i-or rod-over-yellow
to green, ong a single svroke on a zorg located inm ohz cab 1s
Sonngedu Theon the treia ray be opercted al maxy, um oubhollzed,
speed.

: A troin-conlrol automatic-orake application 1s ef.ected by
18 sdperimposed upon the
brake-valve hourin,. Tho actuator has « cut-out cock, the handle
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ofT which normally 18 locked 1n the cut-1n pogition aad sealoed.
The kev for the lock of the cut-out cock cannol be removed un-
less tho utoralic tr o coctrol i1s cut in. THiis kKey 1s re-
vuired to e 1n Lne possession of bae concductor durin @ the
Lo, and @ duplicasce key 1s Hrovided 1 o scaled box Located
11 the oungiae cab. The cctuator can be cut out alter the lock
18 unlocked or Lhe scawl is bioken.

The =2ntrence to blocek 091, the block i1avolvew 1n tlic acci-
voenb, 18 located 5,171 feot east of tne oint whore the accident
cecceurrca, Vath bloek 591 occujlied, tneve 18 an o roach scecetion
crbeading castward a distaace of 7,989 feeb Lo Lhe cutraace to
block 389, 1in whicn a brain-control rostricbion 18 1njoseca. As
o voesult, 2 restricted mone exntencins 13,140 foct cast of the
no1at of accident 1s proviced.

Operatin , rulee oad 1 3art as Tollovs

S0.  Tae followan , gisnals ~nll be used by flaznen

Do s acls--A red Tlc
[ [ ]
Toraetocs ond \
Tuseccsa,

P

86a. o oubomatic traln coauvrol casuriols on
inferio: traisr must bo clear of ohe Trarxn track
1n bt o thot o followins Tiist-clags bLraan
w11l not ccceceiave a rogbriclive 1edleotbion.

09G . £ &4

When ~ troin 1s novang, undes cirednstances
11 whielr 1t may oe cvertekes vy cncether train,
the Tilaroun rust lLalle such actioa as ray be nce-
essar, bo ingurc full o rotoctio.. By naigchu, or
¥ day vnen the view 1s obscured, 1i_htod fusces
rust be throwa oif at proder iatervals.

m o

Instruecticas reletir , vo oarerntrioo 1n cvtomatlc train-control

Leriitory srovice 11 darbt as Tolleors

The train control devial, o any jart of 1v :
. . [OT L
mist not be CUT CGUL anless it 1o umrorkable, ™ % 07

1
Agpcote cad radicabions o7 Lhe visutl indicator arc as follovs

Azaect Jalae tion
ITCCn Procecd
hed-over-vellaos Proceed ol not esccedang
Mazi. un Lo Snced
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R Maxirmr low spsed Tor Lhe Yreins involved 1g 2% riles per
; hour. Under tne rules a t© oin roving under a siow-gpecd rTe-
triction must we opervabed orioarsed to stop short of a train or
obstruction. 7he maxirum avthorized <cpe:d foo an cXpress-maill
train 18 70 miles por hole, and Aor Tieaght treaing, 50 miles
per hour. ' ‘

Desciripeion ol Accident

Ixtra 4006 Wesl, a wegt-oound Trerght trawn, consisted of
engine 4006, B8 loaded carcg, L empbty car and a coboose. Thas
train depalt :d 1 rom Miseoary Valley, 21l.4 miles east_cr Covncil
Blicfs and tre last open office, at 8 4b a. m., according to the
jrispatcherts rccord of movemcnt of troins, and wlhal > noving av
an ecstimated speed or 1% Lo 18 miles per hour ot was struck by
No. 5 ac a poxnt 2,171 fect weot ol the entrance to blogt 391.

&

5)}/;

@ No. 5, a wegt-hound 11irs t"cldss cxprogs-mall train, consisted
NN of cngines 1607 cad 2926, o expres™ cars pd 2 mail carsg, 1n Lae
i order named. The riftn Lpd aeventa cars woere ol shecl-underfrane
53 construction and itnce remidndar wore of all-gbhowl] congbricticn.

5 Thieg trarn departed from Higsouri villevw «f 9 11 a. 1., according
: - to the dispatercr®s rocorg of mevement of trairs, L hcoure 2 minates
- late, proce2ded Lorougn Hlovr L9 d 11L0 block %91 1o the point
" - 4ar dOCLdCHt withoat Huu’#lJl reduclicn of ascod, ala while mMOVILE
. at an cstimsved gpoed of 60 miles pe1 nour 16 ollicea withh ¥xtra
A 4006 Wesl.

E‘}: -

? . The caboose ané the reac bhree cars s Hoomra 4008 JJeost vove
W demolished. The ~ouzbh ard ohe olventi (avs ~head of the ca-

; boose weie 3}aghtly camagcd. Bobti enpince ol No. 95 wers derasled
< and badly damaécd. ngaue 1AL 7 stoLp ed o LLks right si1ide acrogss
. bott mair trachs 251 fect weet or vle point of impacl. Hngine

5o =906 stopped Lpright across Hebl modin tracks and borind engine
S 18637. UYre fivst tuwvece vaze 1o doreiled aad damaged.

AN

f arls ol tne sviomstic f.oin-cent-o?l equiprent connsigting of
g} the train-coaotrol recewvers, Lurpo-~genelrtor, wirisg on tle en- ,
e 11C, wirinz tetueon tnt engine 1 teader, ant. the governor drive i
# ghait vere darmozed in vie co’liciop. T meel enism cas. contain-
E ‘ ang ithe amplifis-r, rclays and spred-cont ol mechanisr s wndmagoed.
P »

%’13‘ It waz cles e 3 T La P 1CUrrC N
At I as ar al the time of t*ce aze~dens, whiiech occurrcd
@y about 9*25 a. m, .

!‘AJ!:( : *

L The traln-service oerployjees anjured wece the cvgineer and

& ¢ 1, ]
% a' the Tireman of toc Pirsl encing, an. ti firemrn o, tne cecond
- . engaing of Nn. 5.

R , , Diszuss on .

4

N < The rlcg governing cocraliong on wre line 1avolved provide

e thot “/hen a trer1 18 woving unao™ civ umgbancss in which 1t may
Foo be overtaksn by another trai.a Lhe (la.,man miloi take such achion ‘

Iy as may be necessAry oo 1nsusce Mt prot .etion. Duraing the day- \
) time when the viw 15 obscacou, L7 hies fuse g rast be thrown oft
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ct proper intcrvals. In autometie trein-control toereitory, an
infericr broin must Lo elear orf b rmean tiack in bime so that a
Tollotang, rirst-class troin vill nov receive a vesorictive 1ndi-
cati1on. The aatomatice train-contiol device, or any port of 1., %
must pot e cul oul unless 1% 15 unwoerkahie., A tra.n moving un-
(er o resuvrictive wndicatvion most pe cperahed 1n accordansce with .
proedelermined soheed L osbriction, enlorced Ly tr cevice, ond musi
be propaccd o stop short of a brarn cr ohunruchbion. .

rxbre 40006 Uest was moevaing at o speed of aboat 1€ miles po. s
lour vnen steuslk oy No. 5. Under the tules, oLibra 2008 vos re-
cuired to cil-2r tee tame ol No. £, or provice Tiag protection.

The crew of fHxt.o 40086 understocd tuese regvirver<als, bat Lacy

had recelved oral indoim. tron Cron ohe broan diepavcner Lunet No. 5
wag about L houi lale, acu theay Lrein jan pirocecding on tle time
of No. 5, 1n acccrdunce yi1th oo comnen p.actloe under bliese con-
ditions. Trnais 15 a fangesoLs prechree anu nob 2n 1ccordance viith
the rules of tic crriizcr. Under Las eircumstmees Lrhe ¢rmw of tLhe
prcceding train were expactine Me. D to we nobt less tbtan 1 hour
late, but tie novement of Yo. J was not restricted my train ovaer
and tPhis Lrein pissed tace last ctobaion casv of the Hoiat o) acer-
dent, wherc ti..c Ls showm, only chovl 586 1unuses 1lrue. The con-
ductor ana tne flepwen ot Libry 4006 wers 1n Yo cavocore. The ﬁ
flagmen saad he aid vot wiovide fleg provecbiuwn because 1€ vas de- &

,

oo

pending upon tne avtemasre train-conkbrol sy. tem to rogstrict the @
gspecd ol No. v, T Lxtrs 4003% hed olcam.d the taire of Wo.o B an %

accordence viit the ruleg, or if flag provceb.on had been provided
for Extra 4C06 wi1lc 1v o8 vrocecdrn. o tbc vire of No. 5, or if 5
a lrain ocder ottacrizing Latr: 4005 Le Hroce o on the tine of .o
No. 0 nad peen issued, thos acoridont ould Lave been averted. g

it occur-

Az Tvo. D vas anprcaocring Lre H0o1nt viers Cre ae e}
1 =-bralie

cad i
red the speed v 13 about 70 miles Lo~ ho o The train 2 %
syaler /g 1 tne chorae ol boo eaprnesr (¥ toc firsl caginc, f%
The enginecer of the Tiren engime ves malnvoining a lookout ahoad o
and the firomcr was cdjusting vne angector.  Too frred thoey knev é
of enijthin_ Heing ooz wid gaeh bie ensitecr S Jac ¢ihooss of &
the preceding tixin al 3 distance 7 apout 1,200 fecl. e 1mrmed-
rately woved uhe broke voalve Lo ermergoncey nesluiot, nul Lbe saced
of Nuv. 9 wasz roducce oaly bo abowt 60 mites prp Lour ab che time 3
of the collisicn. Tre automitic troin-cov.orol 2poaratas of ongine  §
1637 and the brakess of No. 5 e boun tosted ot the i1nivtal termi- w
n1l, The brakes functioncd pvroncr'y at (11 posnts vhere usad en -
rout¢. Thc 2nfinser of cuging 1657 ca1d the voruar iadicctor das-
pleved Lroeea when Yas troarn desarher from Migeouri Veolloy and vi-
t1l ire acerdint occuccco. Tao fi.cemel so24 t 0% fen bne brakes
were applied juct before fthe accidort oceurired the vasuvrl 1ndlua. "
tor displayed greeun. Yo worarhg g0 g0t aced ov Lo codible inal
cators. Tro weturler cut-out ceck wos 1n 163 prooer position and
tae scal vos intast men tre Tirveman l1hac oh-oarved ot ab Missoura
Valley. The orpinccy 26 Ltne lovers ~ad sy Lolboes of vhe automa-—
Tick travn-control a~poratus rore 1nm oro> £ Posibica throughout
the trap. Tuc key of tnce setvator cul-out coclk o 1n tho posses-
sion of the coenductor. s Tue enginemen of the sccond cnzine sand
the fiest trey know of snytnilog boing vrorg 700 wier the hranes
were inolicd 1 emcrgeacy. : N

EL]

T R e g e
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Sevoral hours aftoyr the garident oceurred, the supcrvisor

of automali¢ vrain-co, crol orodaned w Sine 1637 ond Tound bhat
the actuator cut-out cock s.al aw missing but tue cut-oat cock -

was 1n cut-in oosition. Tae ssal was not found, and 1t was Mot
determined 1f the scol wais Lrogen as 4 result ol the accident or
1f 1t was removed belore or afuer the acerdent occurrced.

The visuol indicator of en_are
red-over-ycllow theounghout o aisbaence
approach of the point of sceidenb, and bthe speed-control mechin-
1sm should hove operul.ed througnout this distance. Ix the spoud-
control mcchanism had o¢rerabted es antended, bhobh audible 1adicu-
tors would have gounded, ine spe.d of No. 5 would have boon guii-
srolled by eitner thoe onganeey or an automatic-brake epolacation,:
end the speed at the point of acerdint could not have be:mn graascr
than 23 mil.s per hour. Hovever, bne speed was about 60 rles per  #
hour ot the tine of tne acc.ucwt, tie visual indicator digplayed
green up to tnd time of collisicn and et o1 svdible indiento.
sounded. Pricr to this time nolrain, unususl hod cccurzed to inald
cate trat the asubomatic trasn-comtr,l aonaratus was not functiming.

1637 shovld have dasplayed a
of at leost 13,140 foeb in ¢

Aster the accieent (yoonsive Loots oif boti tie waysade rppar-
atus and tue locomutive o u3ame1b weoe made in o sffort to dis-
cover auy cond:ilbion wrich onnlldl n-we gaused tne railure of Lrle ou-

. intended funcvions ure
Bl .o besbs all apparabtus and wcaen
cireuwlt of the wayside gcul - ment curslion 4 as intunded, ad no
condition was discloscd thaeb rior b Fave cuwuscd 1EDOXOOLT operabion.
Tests of the wndar uned »arts of thie locomobaive 2quismeat disclosern
one condibiron that condd heve -cwsed o1 conlriouteu Lo tne cavie
of' the frzlure of the cuatoravic train-control syster.to function
oroverly. The Tront whbocis of toe Lugine truck of .nglnce 1637
were found to be surficienlly mapuetrsed to Droduce subsbantial
voltases 10 the receiver cipeurt. LDecause ol tuae axl: being uvont
and the treads of tho wrells boeing aanaged in r~ aceidont, tac
wheels wece mounlted on anotrot oxle ord the treads were machined
to proper c¢opbour. Trig aooerthly oo 2laced 1n ancbhol englnd Un-
on waich trc wechanisn ow.s¢ conbninila: the trayrn-countrol : uiprent
from cngine 1637 was inst lici. To detorrance 1t the magnetizned

tometic trado-control ayulb.r Lo serrorm ats

der restriclive condrtiovus. In

wheels could have caudcd tne o _nooer oversdtion of the autorctic
troin-control "coulpment on en2ie 1637, bests were mece 1n wnich
speeds beowecen 70 and 75 wmileds L oaour were altained. The volb-

L1

ages induced 11 the receiver coils br bthe relating macnetic Ticla.
of’ the wheels rvrosuiced 12 o ~urrcul in each windins of tne Hramer,
relay which wis at least equil to thst required tTor the relay 1o
pick up, but these currenbs, altroupn of 3ufficient maznitude, ap-
barenlly either were nob of th 114nt freouency or did nob have
‘the propcr vhase w.latiom Lo cuavse Lhe jramary roley to ojerate,
and a grecun irdieation was not iisoleved, rowever, the rolative
posibrons of tue wheels arter Laey were pressea on another axle
Dhrobebly were not tos surc as Yuose on -rwance 1657, and ¢ diffor-
ent disposation of tue rarn.tic Loles

: on one whcel with velataon
to those on btoe obher miilib veuse =acy ardronar coe,alion.,
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The tesus dzsclosed also Loab thie dcek-u) Talac for Lhe
electricol equamment ci cugi1ac 1857 wag somewhat lowe This

condition would causc the e¢rvidment Lo be more suscopbible -
to armproper caeration fror: suche. causcs os Torei_n currenl in /.’\
the rails or raduced voliase in Lae recclvers Trom mrasnetized e
“heels, nover transmission linss and othoer ragnctic ficlas. i
The 1lov orcek-un valus mar 1ave beoil & conbributine factoir 1n ‘1

causing, the improser ovorerction of lic avdorwtic brain-contzol
systelr. The picek-u) volve must bo rmoteraally ancrcased.

St

i
To the territory involved there are no vjaysrae 8iphnals

excent at ainterlockin s. LT asotoratic wloeck-si _nels 1.1 con- !

neetion with thne aulboiwiic traro-control system had been 1n %g

0]

ugse and the cause of tne Imaluvre of the autematic vrain-

contrel system was confined be tre loeorotive couimment, the
cgayside si_nals would hove Jio,l2ral agoects andreatin, that
tae precedins train wos o san. b argeance enead, and vhig 4c-

cldent woeulce nhave Degn avelu. e

Fy_nimrs ;:ég‘

T iy

W

]

It 18 Tourd Lkat (2) bLue sai1sec of tnis acciaent was the b
falure of the aubomatic 6i'uv i-c~utrol syeter to Tunctlion as Vi
intended, and (ov) Lhe orerovain,, ~ries tr.re nob wcplovcea ans i

oreved.

Fczermmendabions -

It 13 veccorrended that (a) wysiae 83 _ncls Do anstc 1led
10 conneclion with tne autoratic v-a1a-conbrel srslon on tnas
tine, (b) e¢2b wi_nals conforrin, te grcerfircalions cad re-
culrements oresciribed b tne Cormaesion's orecr of Aprail 13,
L9839, be insualied o~ Jocorotilises ¢f tals carrier 1 con-
€
]

o,

neebicn with tre aulbonatie wrain-control o stem, al (o)
oreratins, Taies be e foeroon ara ohave,

5

Datcd at "Vaghra bon, 2. L., tnis virelfth
dav of Marcn, 1947.

s
Br tnz Comraszios, Cb*?thiOﬂef Patterscn.
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